TITLE OF THE INVENTION 

METHOD OF MEASURING RESISTANCE OF A TRANSFER ROLLER 
CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of Korean Patent Application No. 2003-76277, filed 
October 30, 2003 in the Korean Intellectual Property Office, the disclosure of which is 
incorporated herein by reference in its entirety. 

BACKGROUND OF THE INVENTION 

1. Field of The Invention 

[0002] The present invention generally relates to a method of measuring a resistance of a 
transfer roller, and more specifically, to a method of measuring a resistance of an entire area of 
a transfer roller rotating at least one revolution, by applying a testing voltage to the transfer 
roller. 

2. Description of The Related Art 

[0003] Conventionally, an image forming apparatus, such as a printer and/or a copier, has a 
transfer unit to transfer an image, which was developed in a photoconductive unit including a 
photoconductive medium, on a transferring medium such as a paper. The transfer unit has a 
transfer belt rotating on an endless track. 

[0004] Plural rollers support the transfer belt and include a drive roller to generate a driving 
force for the transfer belt. When the image formed on the transfer belt is to be transferred to the 
transferring medium, the transfer roller contacts a side of the transfer belt. Next, a high voltage 
is applied to the transfer roller so that the image on the transfer belt is transferred onto a 
recording medium, such as a paper. 

[0005] Meanwhile, when the high voltage is applied to the transfer roller, the transfer belt is 
temporarily rotating prior to the drive of the transfer unit to set an appropriate high voltage. 
Next, by applying a testing voltage to the transfer roller contacting the driving transfer belt, an 
average resistance is measured. 

[0006] However, if the high voltage as the testing voltage is continually applied to a specific 
area of the transfer belt, the transfer belt develops an electrical fatigue, and due to this electrical 
fatigue, the transfer belt becomes stressed. As a result, stripes are formed on the transfer belt. 

[0007] The stripes formed on the transfer belt may result in a difference of optical density of 
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the image transferred on the recording medium, thus contaminating the transferred image. 
Thus, it is hard to form a high-resolution image. 

SUMMARY OF THE INVENTION 

[0008] Accordingly, it is an aspect of the present invention is to provide a method of 
measuring a resistance on an entire area of a transfer roller during at least one revolution 
thereof, thus preventing an electrical fatigue and eliminating differences of optical density. 

[0009] Additional aspects and advantages of the invention will be set forth in part in the 
description which follows and, in part, will be obvious from the description, or may be learned by 
practice of the invention. 

[0010] The foregoing and/or other aspects of the present invention are achieved by providing 
a method of measuring a resistance on an entire area of a transfer roller, the method including 
driving a transfer belt supported by plural rollers and disposed in a transfer unit which transfers 
an image transferred from a photoconductive medium onto a recording medium, and calculating 
the resistance by rotating the transfer belt at least one revolution. 

[0011] The operation of calculating the resistance includes the operations of applying a 
testing voltage to the transfer belt to measure the resistance, measuring an electric current 
corresponding to the testing voltage, counting the number of measurements of the electric 
current, and obtaining the resistance from the testing voltage and the measured electric current. 

[0012] The operation of calculating the resistance may include the operations of comparing 
the number of measurements with a preset reference value, and calculating an average 
resistance if the number of measurements is equal to or greater than the reference value. 

[0013] In an aspect of the invention, the reference value is obtained by dividing a time for the 
transfer belt to rotate at least one revolution by a period of the number of measurements 
counted. 



BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] These and/or other aspects and advantages of the invention will become apparent 
and more readily appreciated from the following description of the embodiments, taken in 
conjunction with the accompanying drawings of which: 

[0015] FIG. 1 is a cross-sectional view illustrating an image forming apparatus applying a 
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method of measuring a resistance of a transfer roller according to an embodiment of the present 
invention; 

[0016] FIG 2 is a flowchart illustrating the method of measuring the resistance of the transfer 
roller in FIG 1; and 

[0017] FIG 3 is a graph illustrating the measured voltage and resistance according to the 
embodiment of FIG 1 . 



DETAILED DESCRIPTION OF THE INVENTION 



[0018] Reference will now be made in detail to the present invention, examples of which are 
illustrated in the accompanying drawings, wherein like reference numerals refer to the like 
elements throughout. The invention is described below while referring to the figures. 

[0019] FIG 1 is a cross-sectional view illustrating an image forming apparatus applying a 
method of measuring a resistance of a transfer roller according to an embodiment of the present 
invention. A reference letter P indicates a paper delivery path. 

[0020] As shown in FIG. 1 , the image forming apparatus 30 includes a photoconductive unit 
10 having a photoconductive medium (OPC drum) 11, a laser scanning unit 12, a developing 
unit 13, a transferring unit 20 having a transfer belt 14, plural rollers to rotate the transfer belt 14 
on an endless track, and a transfer roller 22 to transfer an image. The plural rollers include a 
photoconductive transfer roller 16 to transfer the image onto the transfer belt 14, a drive roller 
19 to supply a driving force to the transfer belt 14, a tension roller 18 to control tension of the 
transfer belt 14, a nip roller 17, and a backup roller 15 to idle according to the rotation of the 
drive roller 19. 

[0021] A transfer roller 22 is in contact with a side of the transfer belt 14. The transfer roller 
22 is also connected with a high voltage terminal 24 having an electric current detecting sensor 
(not shown) therein. 

[0022] The transfer belt 14 is formed of a conductive material, and both ends of the drive 
roller 19 are earth-grounded, or another form of ground that will perform the desired features of 
the present invention. Also, the transfer belt 14 rotates on an endless track in contact with and 
between the drive roller 19 and the transfer roller 22. 

[0023] If a predetermined voltage is applied to the high voltage terminal 24, the voltage flows 
via the transfer roller 22, the transfer belt 14, and drive roller 19 and descends to the ground 
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through the both ends of the drive roller 1 9. At this time, the image formed on the transfer belt 
14 is transferred onto a recording medium, such as a paper. 

[0024] The image forming apparatus 30 has a driving force generator 32 to provide the 
driving force to the transfer belt 14 and a control unit 31 to control the driving force generator 32 
and the high voltage terminal 24. 

[0025] To form a desired image on a recording medium, the image forming apparatus 30 
sequentially carries out procedures such as charging, laser scanning, developing, transferring, 
and fixing, in association with the other components. 

[0026] A method of measuring the resistance of the transfer roller 22 is described according 
to an embodiment of the present invention below. FIG. 2 is a flowchart of the resistance 
measuring method. 

[0027] Referring to FIG. 2, the resistance measuring method includes driving the transfer belt 
14 and calculating the resistance of the transfer roller 22 from a voltage applied thereto. 

[0028] The driving of the transfer belt 14 is described below. 

[0029] The transfer belt 14 does not rotate before an image formed in the photoconductive 
unit 10 of the image forming apparatus 30 is transferred to the transferring unit 20, which is 
supported by the plural rollers, or before the image on the transfer belt 14 is transferred to the 
recording medium at operation S100. 

[0030] The control unit 31 sends a control signal to the driving force generator 32 to drive the 
driving force generator 32. The driving force generator 32, which is connected to the drive roller 
19 of the transferring unit 20, rotates the transfer belt 14 at operation S103. 

[0031] The calculating of the resistance of the transfer roller 22 from the applied voltage by 
rotating the transfer belt 14 at least one revolution is described below. The transfer belt 14 may 
rotate 2 or 3 revolutions, however, the transfer belt 14 is rotated by one revolution according to 
this embodiment of the present invention. 

[0032] The control unit 31 controls the high voltage terminal 24 connected to the transfer 
roller 22 to apply the testing voltage (V) to the transfer roller 22, which in turn rotates in close 
contact with the transfer belt 14, at operation S105. 

[0033] The testing voltage (V) is a predetermined voltage to be regularly applied to the 
transfer roller 22 so as to measure the resistance of the transfer roller 22 before the image is 
transferred from the photoconductive unit 10 to the transfer belt 14, or before the image formed 
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on the transfer belt 14 is transferred onto the recoding medium. The applied testing voltage (V) 
flows via the transfer belt 14 and the drive roller 19 and is grounded along the both ends of the 
drive roller 19. 

[0034] The control unit 31 counts the number of times (n) that the testing voltage (V) is 
applied to the transfer roller 22, and stores the number of times (n) in a memory (not shown) of 
the control unit 31. The initial number of measurements (n) is set to n=1 at operation S109. 

[0035] The control unit 31 measures an electric current (l n ) corresponding to the testing 
voltage (V). The current (l n ) is measured through a current measuring circuit (not shown) 
disposed in the high voltage terminal 24. The current measuring circuit (not shown) is 
connected to the transfer roller 22 and regularly measures the current (l n ) corresponding to the 
number of measurements (n) in which the testing voltage (V) is applied to the transfer roller 22, 
at operation S111. 

[0036] Using the testing voltage (V) and the measured current (l n ), the resistance (Rn) of the 
transfer roller 22 is obtained by Formula 1 below according to the counted number of 
measurements (n), at operation S113. 

[Formula 1] 




[0037] Next, the number of measurements (n) is compared with a preset reference value (ns) 
at operation S115. The reference value (ns) is set by dividing a time spent for the transfer belt 
14 to rotate one revolution by a period of the number of measurements (n). 

[0038] Alternatively, the comparison of operation S115 may be performed between an 
elapsed time (t) after the rotation of the transfer belt 14 and a preset time (ts) required for one 
revolution of the transfer belt 14. 

[0039] To determine whether the transfer belt 14 rotates one revolution, the comparison can 
be alternatively performed between the preset time (ts) and the elapsed time (t) or the number 
of measurements (n) and the reference value (ns). 

[0040] According to the comparison, if the number of measurements (n) is less than the 
reference value (ns), the number of measurements (n) changes from 'n' to 'n+1' and the 
measuring of the current at operation S111 resumes. If the number of measurements (n) is 
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equal to or greater than the reference value (ns), an average resistance (R m ) is calculated at 
operation S117 by Formula 2. 

[Formula 2] 

_ _R X +R 2 +R,+ + R n 



[0041] Depending on the obtained average resistance (R m ), a compensated resistance (VS) 
can be obtained with respect to the average resistance (R m ) so as to supply a uniform amount of 
electric charge (Q) to the transfer belt 14. 

[0042] FIG. 3 is a graph showing the voltage and resistance in FIG. 2. Referring to FIG. 3, 
the testing section represents a procedure to obtain the average resistance (R m ) of the transfer 
roller 22, and the transferring section represents a procedure to transfer the image from the 
photoconductive unit 10 to the transfer belt 14 or from the transfer belt 14 to the recording 
medium using the obtained average resistance (R m ). 

[0043] The image transferred from the transfer belt 14 is in close relation with the amount of 
the electric charge (Q) flowing between the transfer belt 14 and the transfer roller 22. 
Accordingly, the maintenance of the uniform amount of the electric charge (Q) greatly affects the 
image quality. 

[0044] The amount of the electric charge (Q) is in a functional relation with a voltage applied 
to the transfer roller 22. The voltage has to be variably applied to the transfer roller 22 
according to the average resistance (R m ) of the transfer roller 22. In addition, since the average 
resistance (R m ) of the transfer roller 22 varies according to a surrounding environment and an 
abrasion degree of the transfer roller 22, the average resistance (R m ) of the transfer roller 22 
has to be measured while the transfer belt 14 rotates by one revolution. 

[0045] Hence, by measuring the average resistance (R m ) of the transfer roller 22, the 
compensated voltage (VS) can be correspondingly applied so that a uniform amount of the 
electric charge (Q) is applied to perform image formation. 

[0046] When the transfer belt 14 rotates one revolution and the average resistance (R m ) of 
the transfer roller 22 is correspondingly obtained, the testing voltage (V) applied to the transfer 
roller 22 is prevented from continually being applied to an identical area of the transfer belt 14. 

[0047] In the conventional method, the testing voltage (V) is applied to the transfer belt 14 
when the transfer belt 14 rotates less than one revolution or the transfer roller 22 rotates only 
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one revolution. As a result, the testing voltage (V) is applied to a specific area of the transfer 
belt 14 repeatedly and continually so that electrical fatigue is accumulated on the transfer belt 
14 and stripes are formed thereon. 

[0048] According to the embodiment of the present invention, a method of measuring a 
resistance of the transfer roller 22 can prevent the testing voltage (V) from continually being 
applied to a specific area of the transfer belt 14, thus preventing the transfer belt 14 from 
deforming due to stress. 

[0049] Also, abrasions of the transfer belt 14 due to stress can be prevented. 

[0050] The average resistance (R m ) of the transfer roller 22 can be accurately measured 
according to changes of a surrounding environment for the application of the compensated 
voltage (VS), so as to facilitate the supply of a uniform amount of electric charge. When the 
compensated voltage (VS) is applied, electric potential on the transfer belt 14 is equalized, and 
thus a desired high-quality image can be obtained. 

[0051] Although a few embodiments of the present invention have been shown and 
described, the present invention is not limited to the disclosed embodiments. Rather, it would 
be appreciated by those skilled in the art that changes and modifications may be made in this 
embodiment without departing from the principles and spirit of the invention, the scope of which 
is defined by the claims and their equivalents. 
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